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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a cruising 
characteristic control device and to solve problems 
according to the conventional technique and allowing an 
optimum cruising to suit the user’s taste, service 
environment, etc. 

SOLUTION: This cruising characteristic control device 
for a ship equipped with arrangement influencing the 
cruising characteristics is furnished with a control 
module which decides the output concerning the 
manipulated variables of the arrangement, influencing the 
characteristics on the basis of the input information 
prescribed and also with an optimizing processing part to 
optimize the control module on the real-time basis, 
whereby the characteristics required of a ship are 
evaluated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The sailing property control unit which forms the sailing property control unit equipped 
with the control module which opts for the output about the control input of the equipment 
which affects said sailing property based on predetermined input in the marine vessel equipped 
with the equipment which affects a sailing property, and is characterized by making the property 
as a marine vessel applicable to assessment at said sailing property control unit by to prepare 
the optimization-processing section which optimizes said control module in the real time. 

[Claim 2] A sailing property control unit according to claim 1 characterized by said sailing 
property control unit being a control unit which controls the operating characteristic of said 
prime mover including an outboard motor with which equipment which affects said sailing 
property was equipped with a prime mover. 

[Claim 3] A sailing property control unit according to claim 2 characterized by equipping said 
prime mover with electronic throttle equipment and/or electronically-controlled-gasoline- 
injection equipment, and said control unit controlling an electronic throttle-valve opening and/or 
fuel oil consumption. 

[Claim 4] A sailing property control unit given in any 1 term of claims 1—3 characterized by said 
sailing property control unit being a control unit which controls whenever [ angle-of-trim / of 
said trimming gear ] including an outboard motor with which equipment which affects said sailing 
property was equipped with a trimming gear. 

[Claim 5] A sailing property control unit according to claim 1 characterized by equipment which 
affects said sailing property being a control unit with which said sailing property control unit 
controls the operating characteristic of said prime mover including a prime mover formed in **. 
[Claim 6] A sailing property control unit according to claim 5 characterized by equipping said 
prime mover with electronic throttle equipment and/or electronically-controlled-gasoline- 
injection equipment, and said control unit controlling an electronic throttle-valve opening and/or 
fuel oil consumption. 

[Claim 7] A sailing property control unit given in any 1 term of claims 1-6 characterized by said 
sailing property control unit being a control unit which controls the operating characteristic of 
working flap equipment at least including working flap equipment with which equipment which 
affects said sailing property is attached in a flying-boat hull. 

[Claim 8] A sailing property control unit given in any 1 term of claims 5-8 characterized by for 
said prime mover being a prime mover for generating a stream for generating driving force, and 
equipment which affects said sailing property being a control unit with which said sailing property 
control unit controls the operating characteristic of said water nozzle trimming gear at least 
including a water nozzle trimming gear which can change sense of said stream. 

[Claim 9] A sailing property control unit given in any 1 term of claims 1-7 characterized by being 
constituted so that a control input of equipment with which a control module in said sailing 
property control unit affects said sailing property may be outputted and the optimization 
processing section may optimize a control parameter of said control module. 

[Claim 10] A sailing property control unit given in any 1 term of claims 1-7 which is equipped 
with the following and characterized by constituting said optimization processing section so that 
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a control parameter of said control module for amendment may be optimized. A basic control 
module with which a control module in said sailing property control unit outputs a control input 
of equipment which affects said sailing property based on predetermined input Based on 
predetermined input, it has output **** for the amount of amendments or a correction factor to 
said control input, and is a control module for amendment. 

[Claim 1 1] A sailing property control unit given in any 1 term of claims 1-10 characterized by 
having optimization operation part to which said optimization processing section performs an 
operation about an optimization technique, and the autonomous mold assessment section which 
performs assessment about optimization processing based on an error criterion set up 
beforehand. 

[Claim 12] A sailing property control unit given in any 1 term of claims 1-10 characterized by 
equipping said optimization processing section with optimization operation part which performs 
an operation about an optimization technique, and a means to input assessment based on a user 
intention about optimization processing, and optimizing along with assessment based on said 
user intention. 

[Claim 13] A sailing property control unit given in any 1 term of claims 9-12 to which said 
predetermined input is characterized by including at least any of ****, ******, ****, a steering 
angle, a throttle control input, or an engine speed they are. 

[Claim 14] A sailing property control unit given in any 1 term of claims 1-13 to which a property 
as a marine vessel used as said object for assessment is characterized by including specific fuel 
consumption and/or power consumption at least. 

[Claim 15] A sailing property control unit given in any 1 term of claims 1-14 characterized by 
including the flattery nature of fixed-speed sailing control to **** which time amount until a 
property as a marine vessel used as said object for assessment reaches full speed from the time 
of a stop at least, and/or a user specified. 

[Claim 16] A sailing property control unit given in any 1 term of claims 1-15 to which a property 
as a marine vessel used as said object for assessment is characterized by being the degree of 
comfort of a marine vessel at least. 

[Claim 17] A sailing property control unit given in any 1 term of claims 1-16 characterized by 
being constituted so that said optimization assessment section may perform an operation about 
optimization using heuristics, 

[Claim 18] A sailing property control unit according to claim 17 characterized by said heuristics 
being an evolution mold numerical orientation method. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] This invention relates to the sailing property 
control unit which enables optimal sailing according to a user s liking, an operating environment, 
etc. 

[ 0002 ] 

[Description of the Prior Art] It ****, where the outboard motor used from the former, being 
attached in the back of a flying-boat hull is attached in a flying-boat hull before shipment, and 
setting of the property of the engine and trimming gear is performed. 

[0003] 

[Problem(s) to be Solved by the Invention] However, since an operating environment is 
remarkably changed by change of the weather or a season and liking of a user is also changed 
remarkably, a marine vessel is usually difficult to set the engine and trimming gear of an outboard 
motor so that the sailing property all users can be satisfied with the bottom of all operating 
environments of a property may be acquired. For this reason, it does not restrict that the 
property set in the phase of**** since the time of setting differs from a loading condition when 
using a marine vessel actually, and disturbance, such as a wave, was also received and the time 
of setting differed from an operating environment remarkably in many cases is not necessarily 
the optimal, but it may be sensed to a user depending on the case that it is uncomfortable to 
ride in. Such a trouble is common not only for the marine vessel of the type carrying an outboard 
motor but the marine vessel which carried the prime mover in ** and the marine vessel 
furnished with working flap equipment. This invention solves the above-mentioned conventional 
trouble, and aims at offering the sailing property control unit which enables optimal sailing 
according to a user s liking, an operating environment, etc. 

[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned object, a sailing 
property control unit concerning this invention A sailing property control unit equipped with a 
control module which opts for an output about a control input of equipment which affects said 
sailing property based on predetermined input in a marine vessel equipped with equipment which 
affects a sailing property is formed. It is characterized by preparing the optimization processing 
section which is the real time and optimizes said control module by making a property as a 
marine vessel applicable to assessment at said sailing property control unit. 

[0005] 

[Embodiment of the Invention] The gestalt of operation of the sailing property control unit 
concerning this invention is explained referring to some examples shown in the accompanying 
drawing hereafter. Drawing 1 is the outline block diagram showing one example of the sailing 
control unit concerning this invention. As shown in a drawing, this sailing control unit made 
suitable external world information input, based on that input, determined the information about 
the control input of the equipment which affects a sailing property, and is equipped with the 
control module to output Preferably, although this control module may be the control module 
which has adopted the fuzzy inference system, for example, a fuzzy control machine, a fuzzy 
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decision-making system, or a fuzzy neuro-controller, it is not limited to this. Moreover, this 
sailing control unit is equipped with the optimization processing section, and it has the 
interactive evolution processing section and/or the autonomous mold evolution processing 
section, and by these evolution processing sections, by making the property as a marine vessel 
applicable to assessment, this optimization processing section is the real time, and optimizes the 
parameter of said control module. As long as the parameter which should be optimized is a 
parameter about a control module, the parameter of arbitration is sufficient as it, for example, 
when the fuzzy inference system is adopted, the normalization coefficient of the parameter for 
deciding the number, the configuration, the location, and breadth of a member cypripedium 
function, a fuzzy rule, or an I/O value etc. is mentioned. Moreover, it is carried out about the 
assessment for optimization by the assessment section by which the user was beforehand 
designed based on the predetermined error criterion to a direct deed and the autonomous mold 
assessment processing section to the interactive evolution processing section. Thus, it becomes 
possible to fit the property of a marine vessel to a user s liking and operating environment in the 
real time with constituting from the real time by making the property as a marine vessel 
applicable to assessment, so that the operating characteristic of the equipment which affects a 
sailing property can be optimized. 

[0006] Next, the example which specified the controlled system for the example of application of 
the sailing property control unit concerning this invention is given and explained. Drawing 2 - 
drawing 17 show the example which applied the optimization method concerning this invention to 
the outboard motor and trimming gear of a planing boat. Drawing 2 is the schematic diagram 
showing the relation between an outboard motor and a trimming gear, and a control unit. When 
liking of the navigation in favorite temporal response, for example, spring, and autumn of the user 
same [ not to mention ] when the control unit is shown, and this control unit 10 acquires the 
optimal navigation property and the acceleration property of realizing change, the fixed-speed 
air-mail control according to disturbance, and the acceleration optimum control of a flying-boat 
hull and liking of a user, i.e., a user, differs changes, even if the inside of drawing and a sign 10 
respond, they are constituted so that the optimal navigation property and an acceleration 
property may acquire. In addition, in this example, a "navigation property" means the thing of the 
vessel speed control characteristic by electronic throttle-valve actuation and the trim 
adjustment. By inputting information, such as an engine speed, speed, acceleration, a steering 
angle, and a throttle opening, and operating an electronic throttle valve and the trimming gear 
equipped with the oil hydraulic cylinder and the hydraulic pump based on these input, a control 
unit 10 controls the position of an inhalation air content and a hull, and performs fixed-speed 
sailing control and an acceleration optimum control. 

[0007] Drawing 3 and drawing 4 are the outline block diagrams showing the internal configuration 
of a control unit 10. As shown in a drawing, this control unit 10 has a fixed-speed sailing control 
section and the acceleration optimum-control section. A fixed-speed sailing control section has 
the navigation fuzzy control module which determines the opening of an electronic throttle valve, 
and whenever [ angle-of-trim ] based on predetermined input, the autonomous mold evolution 
processing section which optimizes the normalization coefficient of said navigation fuzzy control 
module, the navigation nature assessment section which performs assessment of the 
autonomous mold evolution processing section, and the interactive evolution section which 
optimizes the fuzzy rule of said navigation fuzzy control module, as shown in drawing 3 . 
Moreover, the acceleration optimum-control section has the trim control module which 
determines whenever [ angle-o1H:rim ] based on predetermined input, the autonomous mold 
evolution processing section which optimizes the control parameter of said trim control module, 
the acceleration nature assessment section which performs assessment of the autonomous mold 
evolution processing section, and the interactive evolution processing section which optimizes 
the control parameter of said trim control module, as shown in drawing 4 . In addition, the above 
"a normalization coefficient" means the coefficient which adjusts the magnitude of I/O 
information. 

[0008] 1. Control in a fixed-speed sailing control section : as a fuzzy inference system, for 
example, the simple reasoning method is used for a navigation fuzzy control module, and it 
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outputs variation whenever [ electronic throttle~valve opening variation / to an engine speed, 
speed, acceleration, and a steering angle /, and angle-of-trim ]. Said fuzzy rule table may be 
designed based on an expert’s navigation information, and the fuzzy rule in the simple reasoning 
method is expressed with a real number value. The genetic algorithm is used for the autonomous 
mold evolution processing section in a fixed-speed sailing control section, as shown in drawing 
5 , it codes the normalization coefficient of said navigation fuzzy control module, generates an 
individual, and it optimizes these normalization coefficients using a genetic algorithm. The 
navigation property that assessment of the each object under autonomous mold evolution 
processing serves as an aim For example, it is constituted so that the assessment section set 
up so that the deflection of the real speed to the speed which the user defined approached 
below desired value and an assessment value might become high may carry out. Consequently, 
the normalization coefficient of a navigation fuzzy control module is automatically optimized 
towards the navigation property used as an aim, and when an operating environment and a 
flying-boat hull change, the optimal navigation property comes to be acquired. Thus, the 
assessment section designed beforehand performs assessment in evolution processing, and 
autonomous mold assessment is called for the method of enabling it to optimize automatically on 
these descriptions. Moreover, the genetic algorithm is used for the interactive evolution 
processing section in a navigation control section, as shown in drawing 6 , it codes some fuzzy 
rule tables of said navigation fuzzy control module, generates an individual, and it optimizes some 
of these fuzzy rule tables using a genetic algorithm. It is constituted so that a user may perform 
assessment of the each object under interactive optimization processing based on the degree of 
comfort felt actually, consequently some fuzzy rule tables of a navigation fuzzy control module 
are optimized according to assessment of a user, and the optimal navigation property suitable for 
assessment of a user comes to be acquired. Thus, how a user performs assessment in evolution 
processing is called interactive assessment on these descriptions. Next, the evolution processing 
in the above-mentioned fixed-speed sailing control section is explained. Drawing 7 is a flow chart 
which shows the flow of evolution processing of a fixed-speed sailing control section. As 
mentioned above, in this control unit, in case evolution processing is performed, autonomous 
mold assessment is performed about the autonomous mold evolution processing section of a 
fixed-speed sailing control section, and interactive assessment is used about the interactive 
evolution processing section. Since the flows of optimization processing differ when the 
assessment methods differ, the following explanation divides and explains the evolution 
processing which adopted the autonomous mold assessment method, and the evolution 
processing which adopted the interactive assessment method. 

a. As shown in evolution processing drawing 7 in the autonomous mold evolution processing 
section, determine at random within limits which determined the initial value of a normalization 
coefficient beforehand first, and generate the 1st generation which consists of two or more initial 
individuals (step 1-1). And fixed-speed sailing control evaluation to all the individuals of the 1st 
generation is performed (step 1-2). Here, if fixed-speed sailing control evaluation is explained 
briefly, two or more individuals are operated in parallel in false by time sharing, and the 
assessment value in the sum total of the period is compared, assessment is changed according 
to the activity region of an engine speed, for example, as shown at drawing 8 in the case of the 
troll using an engine low revolution region, about ten individuals, it controls every [ 1 ] and the 
absolute value of the difference of the real speed to aim speed is totaled for every sampling 
time, and specifically, the totalizer within 20 cycle repeat and an assessment period is computed 
as an assessment value by making this into 1 cycle. Since the effect by disturbance, such as the 
weather and a hydrographic condition (specifically for example, a wind and a wave), is arranged 
as total with an each object, carrying out like this can estimate the property of an each object 
impartially. In the case of the cruise using an engine high revolution region, to the above 
mentioned assessment method moreover, in order to control the unstable behavior generated at 
the time of a high speed, i.e., pitching to which a flying-boat hull shakes up and down, and the 
Dutch roll shaken at right and left, [ in addition, ] When pitching or the Dutch roll is detected, 0 is 
given as an assessment value of an individual, a flying-boat hull is stabilized by decreasing an 
angle of trim to the angle which pitching or the Dutch roll does not generate, and an each object 
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is henceforth evaluated by making the angle into the maximum angle of trim. By carrying out like 
this, it can prevent that unstable behavior occurs at the time of a high speed. Based on the 
assessment value of the each object acquired by the above-mentioned assessment value 
computation (step 1-2), it evaluates whether it is the optimal navigation property (step 1-3), and 
judges whether the optimal navigation property has been acquired as a result of assessment 
(step 1-4). And when the optimal navigation property is acquired, evolution processing is ended, 
when not obtained, it goes into an evolution mold count module, and a next-generation 
population is generated (step 1-5). 

b. As shown in evolution processing drawing 7 in the interactive evolution processing section, 
there are usually the control mode and evolution mode in the interactive evolution processing 
section. Usually, a switch (step 2-1) in the control mode and evolution mode may be performed 
based on a user s volition through an interface as performed based on the conditions decided 
beforehand, for example, time amount, and shown in drawing 9 . Usually, in the control mode, 
fuzzy control is performed using the fuzzy rule table decided at the event, and the accumulating 
totals of the goodness of fit of each fuzzy rule until it changes to evolution mode simultaneously 
are searched for (step 2-2). It ends, when it adds to the accumulating-totals table which 
calculates the accumulating totals of a goodness of fit until it changes the result of an operation 
of a goodness of fit table which calculates the goodness of fit of each fuzzy rule in a certain 
time of day to evolution mode (step 2-3) and this is specifically changed to evolution mode, as 
shown in drawing 10 . If it changes to evolution mode, a number of arbitration of fuzzy rules 
which correspond to drawing 7 with reference to an accumulating-totals table so that it may be 
shown will be coded for a chromosome sequentially from the large thing of accumulating totals 
(step 2-4), the perturbation which followed the normal distribution by making this into initial 
value will be added, and the 1st generation which consists of two or more initial individuals will be 
generated (step 2-5). And it test-rides using the parameter of one individual of the 1st 
generation (step 2-6), and a user inputs the assessment value over the individual (step 2-7). 
When it judges whether the favorite navigation property was acquired (step 2-8) and it is judged 
based on said assessment value that it was obtained, evolution processing is ended by making 
the individual into the maximum superior individual, and when not obtained, a trial ride and 
assessment judge whether it is the termination method no to all the individuals of one generation 
(step 2-9). When all individuals and assessment are not completed, the fuzzy rule of a fuzzy 
control module is changed into the thing of another individual (step 2-10), and it is made to test- 
ride again (step 2-6). moreover, when the trial ride and assessment to all individuals are 
completed When it judges whether the convention generation number was reached (step 2-11) 
and it is judged that it reached In the generation, by making an individual with the highest 
assessment value into the maximum superior individual, when it ends and it is judged that 
evolution processing has not reached, it goes into an evolution mold count module (step 2-12), 
and a next-generation individual county is generated, and the trial ride and assessment using a 
fuzzy rule of those individuals are performed again. Some of repeat line cracks, consequently 
fuzzy rule tables of a navigation fuzzy control module are transposed to the fuzzy rule of the 
obtained individual until a favorite navigation property is acquired or the above processing 
reaches a convention generation number, and an accumulating-totals table is initialized by 0 
(step 2-13). Then, the accumulating totals of the goodness of fit of each fuzzy rule at this time 
are searched for until it will perform fuzzy control using the replaced fuzzy rule table and will 
change to evolution mode again, if it usually changes to the control mode. By repeating the 
above-mentioned processing, the accumulating totals of a goodness of fit are expensive. In order 
not to change the fuzzy rule of the field which becomes possible [ optimizing intensively about 
the fuzzy rule of the field which may set by current environment and is used ], and is seldom 
used. Environment changes suddenly, and even when the fuzzy rule of the field currently seldom 
used is used, it becomes possible to perform stable control. 

[0009] 2. The control trim control module in an acceleration optimization control section outputs 
the trim variation to speed. Drawing 1 1 is a graph which shows the relation between the speed- 
system head curve of a marine vessel, and a trim location. As shown in drawing 1 1 , the speed- 
system head curve of a marine vessel changes greatly with trim locations. The resistance 
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generated between a flying-boat hull and the water surface can roughly be divided into wave 
making resistance and frictional resistance. Wave making resistance is resistance by the wave 
which oneself generates at the time of propulsion of a marine vessel, and frictional resistance is 
resistance generated by friction with a flying-boat hull and the water surface. In a low-speed 
region, wave making resistance increases as it accelerates, and in a certain speed, it becomes a 
limit This condition is called a hump, and a hump becomes large gradually as it is the smallest 
and approaches the full trim out whose angle of trim is in the biggest condition, when it is the full 
trim in which is in the condition that an angle of trim is the smallest'' If a hump is exceeded, 
wave making resistance becomes small gradually and will be in a play NINGU condition soon. The 
frictional resistance at the time of play NINGU is the largest at the time of full trim in, and 
becomes the smallest near full trim out at it. Usually, when accelerating from the time of a stop 
to full speed manually, a throttle is made full admission from the condition of full trim in, and it is 
operated to an out side from the event of exceeding a hump to the angle of trim in which 
pitching and the Dutch roll do not generate a trim gradually, pressing down wave making 
resistance and frictional resistance by carrying out like this — possible — becoming — as a 
result — the time of a stop — oh, time amount until it reaches full speed is shortened. However, 
the class of flying-boat hull changes greatly with disturbance, and an angle of trim final in the 
timing which operates a trim, and the speed list to operate requires advanced actuation 
technology. The genetic algorithm is used for the autonomous mold evolution processing section 
in the acceleration optimum-control section, as shown in drawing 12 , it codes the control 
parameter (whenever [ trim out initial speed T1, trim actuation speed T2, and last angle— of-trim ] 
T3) of a trim control module, generates an individual, and it optimizes these control parameters 
using a genetic algorithm. The acceleration property that assessment of the each object under 
autonomous mold evolution processing serves as an aim For example, so that time amount until 
it reaches the speed defined from the time of a stop is short It is constituted so that the 
assessment section set up so that an assessment value might become high may carry out, 
consequently the control parameter of a trim control module is automatically optimized towards 
the acceleration property used as an aim, and when an operating environment and a flying-boat 
hull change, the optimal acceleration property comes to be acquired. Moreover, the genetic 
algorithm is used for the interactive evolution processing section in the acceleration optimum- 
control section, and it codes the control parameter of a trim control module, generates an 
individual, and optimizes these control parameters using a genetic algorithm. It is constituted so 
that a user may perform assessment of the each object under interactive optimization 
processing based on the degree of comfort felt actually, consequently the control parameter of a 
trim control module is optimized according to assessment of a user, and the optimal acceleration 
property suitable for assessment of a user comes to be acquired. The change of the autonomous 
mold evolution processing section and the interactive evolution processing section may be 
performed based on a user s intention through an interface as performed based on the 
conditions defined beforehand, for example, time amount, and shown in drawing 7 . Based on the 
optimal acceleration property which performed evolution processing in the autonomous mold 
evolution processing section first, and was specifically acquired there When an individual which 
performs evolution processing in the interactive evolution processing section, may constitute so 
that liking of a user may be suited and it may tune finely, and does not enter during autonomous 
mold evolution processing at a user s mind occurs, a user may give the assessment value 0 on 
that spot, and you may constitute so that it may change to degree individual. Next, the evolution 
processing in the above-mentioned acceleration optimum-control section is explained. Drawing 
13 is a flow chart which shows the flow of evolution processing of an acceleration optimization 
control section. 

a. As shown in evolution processing drawing 13 in the autonomous mold evolution processing 
section, determine at random in the range which was able to determine the initial value of a 
control parameter beforehand first, and generate the 1st certain generation from two or more 
initial individuals (step 1-1). And acceleration optimum-control assessment to all the individuals 
of the 1st generation is performed (step 1-2). Here, if acceleration optimum-control assessment 
is explained briefly, time amount until it accelerates at full throttle to the speed defined from the 
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stop condition and reaches the defined speed once per one individual will be computed as an 
assessment value. Based on the assessment blood of the each object acquired by the above- 
mentioned assessment value computation (step 1-2), it evaluates whether it is the optimal 
acceleration property (step 1-3), and Judges whether the optimal acceleration property has been 
acquired as a result of assessment (step 1-4). And when the optimal navigation property is 
acquired, evolution processing is ended, when not obtained, it goes into an evolution mold count 
module, and a next-generation individual county is generated (step 1-5). 

b. As shown in evolution processing drawing 13 in the interactive evolution processing section, 
determine at random in the range which was able to determine the initial value of a control 
parameter beforehand first, and generate the 1st generation which consists of two or more initial 
individuals (step 1-2). And it test-rides using the parameter of which [ of the 1st generation ] 
individual (step 2-2), and a user inputs the assessment value over the individual (step 2-3). When 
it Judges whether the favorite acceleration property was acquired (step 2-4) and it is Judged 
based on said assessment value that it was obtained, evolution processing is ended, and when 
not obtained, it Judges whether a trial ride and assessment were completed to all the individuals 
of one generation (step 2-5). When the trial ride and assessment to all individuals are not 
completed, the parameter of a trim control module is changed into the thing of another individual 
(step 2-6), and it is made to test-ride again (step 2-2). Moreover, when the trial ride and 
assessment to all individuals are completed, it goes into an evolution mold count module (step 2- 
7), and a next-generation individual county is generated, again, it swerves and the trial ride and 
assessment using a parameter of that individual are performed. The parameter of a repeat line 
crack, consequently a trim control module is optimized until the acceleration property of liking 
[ these processings ] is acquired. Here, if assessment of the acceleration property which 
adopted the interactive mode is explained, once per one individual, it will accelerate at full 
throttle to the speed defined from the stop condition, and an assessment value will be inputted 
based on the feeling of acceleration and degree of comfort which the user felt. 

[0010] Here, some examples of an evolution mold count module are explained. 

a. Genetic algorithm (GA) 

Drawing 14 is the outline flowchart of the evolution mold count module at the time of using a 
genetic algorithm as an evolution mold numerical orientation method. By this module, after the 
termination of assessment of all individuals of one generation, when a favorite property is 
acquired and it swarms, a next-generation individual county is generated. About a scaling (step 
1), linear transform of fitness is performed so that the ratio of the maximum fitness in an 
individual county and average fitness may become fixed. About selection (step 2), the roulette 
selection method chosen probable in proportion to a user s assessment value (fitness) may be 
adopted. Moreover, the tournament selection which chooses a thing with the best assessment 
value in n individuals chosen at random can also be used. There is technique, such as one-point 
decussation, two-point decussation, or normal distribution decussation, in decussation (step 3). 

In addition, although that the parents chosen for decussation are the same individuals can also 
start, since the versatility as an individual county will be lost when this is left, when the parents 
chosen as decussation are the same individuals, it changes for the individual as which others 
were chosen, and decussation of the same possible individual is avoided. About mutation (step 
4), it is probability fixed about each locus of an individual, and a value is changed at random. The 
method of adding the perturbation which follows a normal distribution in addition to this is also 
considered. In spite of having chosen a different individual as parents of decussation, mutation is 
produced in probability higher than usual about both parents whom it sees hereditarily, and they 
intersect in being completely the same. Moreover, the technique of the alternation of generations 
called "playback" which replaces all the individuals of time cost other than the above at once 
may be used. Furthermore, since there is a possibility of destroying the high individual of 
assessment when an alternation of generations is applied strictly, the elite conservation strategy 
of leaving the elite (a number of arbitration of individuals which gained high assessment) 
unconditionally to the next generation may be doubled and used. 

b. Evolution strategy (ES) 

Drawing 15 is the outline flowchart of the evolution mold count module at the time of using an 
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evolution strategy as an evolution mold numerical orientation method. By this module, after the 
termination of assessment of all individuals of one generation, when a favorite property is not 
acquired, a next-generation individual county is generated. Since the method of selection 
changes with classes of evolution strategy about selection (step 1), two kinds of typical 
technique is explained here. In the case of the evolution strategy called (mu, lambda)-ES, mu 
individual is definitely chosen sequentially from the good thing of fitness from the child 
individuals of lambda individual generated from the parent individual of mu individual. 
(Micro+lambda) In the case of the evolution strategy called -ES, mu individual is definitely 
chosen sequentially from the good thing of fitness from the individual counties with which the 
parent individual of mu individual and the child individual of lambda individual were doubled. There 
is the following technique other than the above in an evolution strategy, and in using these, it 
performs the method of the selection doubled with such technique. 

- -ES : (1 One) Random walk (RW) 

- -ES : (1+1) Hill climbing (HC) 

— ES, heuristics near (1+lambda)-ES: and (mu+1) -ES : (1 lambda) Although normal distribution 
decussation is used about continuation generation mold multipoint heuristics decussation (step 
2), it is good in inheriting parents’ value for every parameter also considering the middle point, an 
internally dividing point, or an externally dividing point as a child’s value. About mutation (step 3), 
the perturbation which follows a normal distribution to each parameter is added. At this time, 
distribution of a normal distribution may adjust for every parameter, and may give correlation 
between parameters. As explained above, since each parameter is used for an evolution strategy 
(ES) with a real number value, it has the advantage that the conversion to genotype from 
phenotype like a genetic algorithm becomes unnecessary. Moreover, parents’ characteristic can 
be made to reflect strongly in a child’s characteristic the binary code and Gray code which may 
set to a genetic algorithm and are used by using the decussation method in consideration of the 
continuity of the real numbers, such as normal distribution decussation, rather than one-point 
decussation or the thing which carries out multipoint decussation, 
c. Evolutional programming (EP) 

Drawing 1 6 is the outline flowchart of the evolution mold count module at the time of using 
evolutional programming as the evolution mold count technique. Let the number which won 
[ individual / of 2micro individual which doubled the individual after adding an individual and a 
perturbation before adding a perturbation when a population was mu individual ] about the scaling 
(step 1) as compared with q individuals chosen as random, respectively be the goodness of fit of 
the individual. Selection (step 2) chooses mu individual sequentially from the good thing of 
fitness from the generated individual counties. Although selection is deterministic, since the 
scaling is probable, selection becomes probable substantially. Evolutional programming (EP) 
explained above has the advantage that the change to genotype from phenotype like a genetic 
algorithm becomes unnecessary in order to use each parameter with a real number value. 
Moreover, since decussation is not used, there is no constraint in phenotype. ******, the tree 
structure, etc. are sufficient as the need that a genetic algorithm makes a parameter the shape 
of a string like an evolution strategy. 

[0011] Since an operating environment is remarkably changed by change of the weather or a 
season and liking of a user is also changed remarkably, the planing boat explained by this 
example Since it is an impossible controlled system substantially to acquire the vessel speed 
control characteristic all users can be satisfied with the bottom of all operating environments of 
the control characteristic in the phase of layout or the phase of setting before shipment and an 
outboard motor and a hull are usually manufactured separately. Although it is dramatically 
difficult to optimize the property of a fuzzy control machine according to all conditions when the 
throttle control and angle-of-trim control which were doubled with the hull are needed in 
addition to the property of an operating environment and a user and the fuzzy control machine is 
used for the control unit in order to perform optimal vessel speed control By constituting so that 
the parameter of the navigation fuzzy control module of the control unit 10 which controls 
electronic throttle-valve actuation and a trim adjustment can be optimized in the real time using 
evolution mold count, as explained above The remarkable effect of becoming possible to perform 
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vessel speed control suitable for all these conditions is done so. 

[0012] By inputting information, such as an engine speed, speed, acceleration, and a steering 
angle, and operating an electronic throttle valve and a trimming gear in the example explained 
above, based on these input Fixed-speed sailing control is performed by controlling the position 
of an inhalation air content and a flying-boat hull. A fixed-speed sailing control section Based on 
predetermined input, a navigation fuzzy control module determines the opening of an electronic 
throttle valve, and whenever [ angle-of-trim ]. The normalization coefficient of said navigation 
fuzzy control module is optimized using autonomous mold assessment. By optimizing the fuzzy 
rule of said navigation fuzzy control module using interactive assessment, and inputting speed, 
and operating a trimming gear based on input Acceleration control is performed by controlling a 
position. The acceleration optimum-control section Although the sailing control unit which 
determined whenever [ angle-of-trim ] with the trim control module based on predetermined 
input, and optimized the control parameter of said trim control module using autonomous mold 
assessment and interactive assessment is explained A sailing control unit to this invention, 
without being limited in the above-mentioned example For example, you may constitute so that 
assessment may be performed based on fuel consumption specific consumption and/or power 
consumption, and you may carry out based on a user s degree of comfort and an acceleration 
optimization control section may be equipped with an electronic throttle control module. 
Moreover, although it consists of above-mentioned examples so that it may optimize about the 
outboard motor and trimming gear of a planing boat Without being limited to this example, as 
shown in drawing 17 , this, for example The engine and water nozzle trimming gear in personal 
water Kraft used as a combination finished product combining an engine and a water nozzle 
trimming gear, and a flying-boat hull are used as an unit. When this invention is applied, the 
property as personal water Kraft is optimized for the control unit which controls the electronic 
throttle-valve equipment and the water nozzle trimming gear in an engine as an error criterion. 

As it becomes possible to optimize control of the position of an inhalation air content and a 
flying-boat hull and is shown in drawing 18 The outboard motor and trimming gear in the planing 
boat used as a combination finished product combining a flying-boat hull, and the outboard motor 
and trimming gear which carried the gasoline engine are used as an unit It becomes possible to 
optimize the property of a planing boat for the control unit which controls the electronic 
throttle- valve equipment and the trimming gear in an engine as an error criterion, and to 
optimize control of the position of an inhalation air content and a flying-boat hull, when this 
invention is applied, furthermore, as shown in drawing 19 , in offering this invention by using as 
an unit the outboard motor and flap mobile in the planing boat used as a combination finished 
product combining a flying-boat hull, and the outboard motor and flap mobile which carried the 
diesel power plant It becomes possible to optimize the property of a planing boat for the control 
unit which controls the fuel injection equipment and flap mobile in an engine as an error criterion, 
and to optimize control of the position of fuel oil consumption and a flying-boat hull. 

[0013] 

[Effect of the Invention] In the marine vessel equipped with the equipment with which this 
invention affects a sailing property as explained above The sailing property control unit equipped 
with the control module which opts for the output about the control input of the equipment 
which affects said sailing property based on predetermined input is formed, and the property as a 
marine vessel is made applicable to assessment at said sailing property control unit. In the real 
time Since the optimization processing section which optimizes said control module is prepared, 
the effect of becoming possible to acquire the optimal sailing property which suited liking and 
operating environment of the user who is various and is easy to change each time is done so. 
Since the class of flying-boat hull separate from a flying-boat hull which is manufactured and is 
attached is also various, and liking of a user, and not only an operating environment but 
suitability with a flying-boat hull are also required, it is dramatically difficult to acquire the 
property which suited all, but since the equipment which affects said sailing property is an 
outboard motor according to invention concerning claim 2, an outboard motor does so the effect 
that a trouble which was described above is cancelable. Moreover, since said optimization 
processing section performs assessment about optimization processing based on the error 
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criterion set up beforehand according to invention concerning claim 10, the effect of not applying 
the burden about optimization processing to a user is done so. Since according to invention 
concerning claim 1 1 said optimization processing section is equipped with a means to input the 
assessment based on the user intention about optimization processing and optimizes along with 
the assessment based on said user intention further again Since liking of a user can be made to 
reflect in optimization processing, the property which suited liking of a user more can be 
acquired, and the effect that he can give a user the pleasure of having participated in 
optimization is done so. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing one example of the sailing property control 
unit concerning this invention. 

[Drawing 2] It is the schematic diagram showing the relation between an outboard motor and a 
trimming gear, and a control unit. 

[Drawing 3] It is the outline block diagram showing the internal configuration of a control unit 10. 
[Drawing 4] It is the outline block diagram showing the internal configuration of a control unit 10. 
[Drawing 5] It is drawing showing notionally the relation between the normalization coefficient of 
a navigation fuzzy control module, and the individual which coded it and was generated. 

[Drawing 6] It is drawing showing notionally the relation between the fuzzy rule table of a 
navigation fuzzy control module, and the individual which coded the part and was generated. 
[Drawing 7] It is the flow chart which shows the flow of evolution processing of a fixed-speed 
sailing control section. 

[Drawing 8] It is the graph which shows an example of the method of time sharing in case time 
sharing estimates two or more individuals. 

[Drawing 9] Usually, it is drawing showing an example of an interface which performs a switch in 
the control mode and evolution mode. 

[Drawing 10] It is drawing showing an example of how to search for the accumulating totals of 
the goodness of fit of a fuzzy rule. 

[Drawing 11] It is the graph which shows the relation between the speed-system head curve of a 
marine vessel, and a trim location. 

[Drawing 12] It is drawing showing an example of the individual used in the autonomous mold 
evolution processing section in the acceleration optimum-control section. 

[Drawing 13] It is the flow chart which shows the flow of evolution processing of an acceleration 
optimization control section. 

[Drawing 14] It is the outline flowchart of the evolution mold count module at the time of using a 
genetic algorithm as an evolution mold numerical orientation method. 

[Drawing 15] It is the outline flowchart of the evolution mold count module at the time of using 
an evolution strategy as an evolution mold numerical orientation method. 

[Drawing 16] It is the outline flowchart of the evolution mold count module at the time of using 
evolutional programming as the evolution mold count technique. 

[Drawing 17] It is the schematic diagram showing another example of application of this 
invention. 

[Drawing 18] It is the schematic diagram showing still more nearly another example of application 
of this invention. 

[Drawing 19] It is the schematic diagram showing still more nearly another example of application 
of this invention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The sailing property control unit which forms the sailing property control unit equipped with the control 
module which opts for the output about the control input of the equipment which affects said sailing property based on 
predetermined input in the vessel equipped with the equipment which affects a sailing property, and is characterized by 
making the property as a vessel applicable to evaluation at said sailing property control unit by to prepare the 
optimization-processing section which optimizes said control module in the real time. 

[Claim 2] The sailing property control unit according to claim 1 characterized by said sailing property control unit 
being a control unit which controls the operating characteristic of said prime mover including the outboard motor with 
which the equipment which affects said sailing property was equipped with the prime mover. 

[Claim 3] The sailing property control unit according to claim 2 characterized by equipping said prime mover with 
electronic throttle equipment and/or an electronics control fuel injection equipment, and said control unit controlling 
whenever [ electronic throttle valve-opening ], and/or fuel oil consumption. 

[Claim 4] A sailing property control unit given in any 1 term of claims 1-3 characterized by said sailing property 
control unit being a control unit which controls whenever [ angle-of-trim / of said trimming gear ] including the 
outboard motor with which the equipment which affects said sailing property was equipped with the trimming gear. 
[Claim 5] The sailing property control unit according to claim 1 characterized by the equipment which affects said 
sailing property being a control unit with which said sailing property control unit controls the operating characteristic 
of said prime mover including the prime mover formed in **. 

[Claim 6] The sailing property control unit according to claim 5 characterized by equipping said prime mover with 
electronic throttle equipment and/or an electronics control fuel injection equipment, and said control unit controlling 
whenever [ electronic throttle valve-opening ], and/or fuel oil consumption. 

[Claim 7] A sailing property control unit given in any 1 term of claims 1-6 characterized by said sailing property 
control unit being a control unit which controls the operating characteristic of working flap equipment at least including 
the working flap equipment with which the equipment which affects said sailing property is attached in a flying-boat 
hull. 

[Claim 8] A sailing property control unit given in any 1 term of claims 5-8 characterized by for said prime mover being 
a prime mover for generating the stream for generating driving force, and the equipment which affects said sailing 
property being a control unit with which said sailing property control unit controls the operating characteristic of said 
water nozzle trimming gear at least including the water nozzle trimming gear which can change the sense of said 
stream. 

[Claim 9] A sailing property control device given in any 1 term of claims 1-7 characterized by being constituted so that 
the control input of the equipment with which the control module in said sailing property control device affects said 
sailing property may be outputted and the optimization processing section may optimize the control parameter of said 
control module. 

[Claim 10] The basic control module with which the control module in said sailing property control device outputs the 
control input of the equipment which affects said sailing property based on predetermined input. Based on 
predetermined input, have output **** for the amount of amendments or correction factor to said control input, and it 
has a control module for amendment. A sailing property control unit given in any 1 term of claims 1-7 characterized by 
constituting said optimization processing section so that the control parameter of said control module for amendment 
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may be optimized. 

[Claim 11] A sailing property control unit given in any 1 term of claims 1-10 characterized by having the optimization 
operation part to which said optimization processing section performs the operation about an optimization technique, 
and the autonomous mold evaluation section which performs evaluation about optimization processing based on the 
valuation basis set up beforehand. 

[Claim 12] A sailing property control unit given in any 1 term of claims 1-10 characterized by equipping said 
optimization processing section with the optimization operation part which performs the operation about an 
optimization technique, and a means to input the evaluation based on the user intention about optimization processing, 
and optimizing along with the evaluation based on said user intention. 

[Claim 13] A sailing property control unit given in any 1 term of claims 9-12 to which said predetermined input is 
characterized by including at least any of boat speed, ***>ic**^ a steering angle, a throttle control input, or an 
engine speed they are. 

[Claim 14] A sailing property control unit given in any 1 term of claims 1-13 to which the property as a vessel used as 
said candidate for evaluation is characterized by including specific fuel consumption and/or power consumption at 
least. 

[Claim 15] A sailing property control unit given in any 1 term of claims 1-14 characterized by including the flattery 
nature of fixed-speed sailing control to the boat speed which time amount until the property as a vessel used as said 
candidate for evaluation reaches full speed from the time of a stop at least, and/or a user specified. 

[Claim 16] A sailing property control unit given in any 1 term of claims 1-15 to which the property as a vessel used as 
said candidate for evaluation is characterized by being the degree of comfort of a vessel at least. 

[Claim 17] A sailing property control unit given in any 1 term of claims 1-16 characterized by being constituted so that 
said optimization evaluation section may perform the operation about optimization using heuristics. 

[Claim 18] The sailing property control unit according to claim 17 characterized by said heuristics being evolution 
mold calculus. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the sailing property control unit which enables optimal sailing 
according to a user's liking, an operating environment, etc. 

[ 0002 ] 

[Description of the Prior Art] It ****, where the outboard motor used from the former, being attached in the posterior 
part of a flying-boat hull is attached in a flying-boat hull before shipment, and setting of the property of the engine and 
trimming gear is performed. 

[0003] 

[Problem (s) to be Solved by the Invention] However, since an operating environment is remarkably changed by change 
of the weather or a season and liking of a user is also changed remarkably, a vessel is usually difficult to set the engine 
and trimming gear of an outboard motor so that the sailing property all users can be satisfied with the bottom of all 
operating environments of a property may be acquired. For this reason, it does not restrict that the property set in the 
phase of **** since the time of setting differs from a loading condition when actually using a vessel, and disturbance, 
such as a wave, was also received and the time of setting differed from an operating environment remarkably in many 
cases is not necessarily the optimal, but it may be sensed to a user depending on the case that it is uncomfortable to ride 
in. Such a trouble is common not only for the vessel of the type carrying an outboard motor but the vessel which 
carried the prime mover in ** and the vessel furnished with working flap equipment. This invention solves the above- 
mentioned conventional trouble, and aims at offering the sailing property control unit which enables optimal sailing 
according to a user's liking, an operating environment, etc. 

[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the sailing property control unit 
concerning this invention The sailing property control unit equipped with the control module which opts for the output 
about the control input of the equipment which affects said sailing property based on predetermined input in the vessel 
equipped with the equipment which affects a sailing property is formed. It is characterized by preparing the 
optimization processing section which is the real time and optimizes said control module by making the property as a 
vessel applicable to evaluation at said sailing property control device. 

[0005] 

[Embodiment of the Invention] The gestalt of operation of the sailing property control unit concerning this invention is 
explained referring to some examples shown in the accompanying drawing hereafter. Drawing 1 is the outline block 
diagram showing one example of the sailing control device concerning this invention. As shown in a drawing, this 
sailing control unit made suitable external world information input, based on that input, determined the information 
about the control input of the equipment which affects a sailing property, and is equipped with the control module to 
output. Preferably, although this control module may be the control module which has adopted the fuzzy inference 
system, for example, a fuzzy control machine, a fuzzy decision-making system, or a fuzzy neuro-controller, it is not 
limited to this. Moreover, this sailing control unit is equipped with the optimization processing section, and it has the 
interactive evolution processing section and/or the autonomous mold evolution processing section, and by these 
evolution processing sections, by making the property as a vessel applicable to evaluation, this optimization processing 
section is the real time, and optimizes the parameter of said control module. As long as the parameter which should be 
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optimized is a parameter about a control module, the parameter of arbitration is sufficient as it, for example, when the 
fuzzy inference system is adopted, the standardization multiplier of the parameter for deciding the number, the 
configuration, the location, and breadth of a member cypripedium function, a fuzzy rule, or an I/O value etc. is 
mentioned. Moreover, it is carried out about the evaluation for optimization by the evaluation section by which the user 
was beforehand designed based on the predetermined valuation basis to a direct deed and the autonomous mold 
evaluation processing section to the interactive evolution processing section. Thus, it becomes possible to fit the 
property of a vessel to a user's liking and operating environment in the real time with constituting from the real time by 
making the property as a vessel applicable to evaluation, so that the operating characteristic of the equipment which 
affects a sailing property can be optimized. 

[0006] Next, the example which specified the controlled system for the example of application of the sailing property 
control unit concerning this invention is given and explained. Drawin g 2 - drawing 17 show the example which applied 
the optimization approach concerning this invention to the outboard motor and trimming gear of a planing boat. 
Drawing 2 is the schematic diagram showing the relation between an outboard motor and a trimming gear, and a 
control unit. When liking of the navigation in favorite temporal response, for example, spring, and autumn of the user 
same [ not to mention ] when the control unit is shown, and this control unit 10 acquires the optimal navigation 
property and the acceleration property of realizing change, the fixed-speed air-mail control according to disturbance, 
and the acceleration optimum control of a flying-boat hull and liking of a user, i.e., a user, differs changes, even if the 
inside of drawing and a sign 10 respond, they are constituted so that the optimal navigation property and an 
acceleration property may acquire. In addition, in this example, a "navigation property" means the thing of the vessel 
speed control characteristic by electronic throttle-valve actuation and the trim adjustment. By inputting information, 
such as an engine speed, a rate, acceleration, a steering include angle, and throttle opening, and operating an electronic 
throttle valve and the trimming gear equipped with the oil hydraulic cylinder and the hydraulic pump based on these 
input, a control device 10 controls the posture of an inhalation air content and a hull, and performs fixed-speed sailing 
control and an acceleration optimum control. 

[0007] Drawing 3 and drawing 4 are the outline block diagrams showing the internal configuration of a control device 
10. As shown in a drawing, this control unit 10 has a fixed-speed sailing control section and an acceleration 
optimization control section. A fixed-speed sailing control section has the navigation fuzzy control module which 
determines the opening of an electronic throttle valve, and whenever [ angle-of-trim ] based on predetermined input, 
the autonomous mold evolution processing section which optimizes the standardization multiplier of said navigation 
fuzzy control module, the navigation nature evaluation section which performs evaluation of the autonomous mold 
evolution processing section, and the interactive evolution section which optimizes the fuzzy rule of said navigation 
fuzzy control module, as shown in drawing 3 . Moreover, an acceleration optimization control section has the trim 
control module which determines whenever [ angle-of-trim ] based on predetermined input, the autonomous mold 
evolution processing section which optimizes the control parameter of said trim control module, the acceleration nature 
evaluation section which performs evaluation of the autonomous mold evolution processing section, and the interactive 
evolution processing section which optimizes the control parameter of said trim control module, as shown in drawing 
4 . In addition, the above "a standardization multiplier" means the multiplier which adjusts the magnitude of I/O 
information. 

[0008] 1. Control in a fixed-speed sailing control section : as a fuzzy inference system, for example, the simple 
reasoning method is used for a navigation fuzzy control module, and it outputs [ whenever / electronic throttle valve- 
opening / to an engine speed, a rate, acceleration, and a steering include angle ] variation whenever [ variation and 
angle-of-trim ]. Said fuzzy rule table may be designed based on an expert's navigation knowledge, and the fuzzy rule in 
the simple reasoning method is expressed with a real number value. The genetic algorithm is used for the autonomous 
mold evolution processing section in a fixed-speed sailing control section, as shown in drawing 5 , it codes the 
standardization multiplier of said navigation fuzzy control module, generates an individual, and it optimizes these 
standardization multipliers using a genetic algorithm. The navigation property that evaluation of the each object under 
autonomous mold evolution processing serves as a target For example, it is constituted so that the evaluation section set 
up so that the deflection of whenever [ to the rate which the user defined / real velocity ] approached below desired 
value and an evaluation value might become high may carry out. Consequently, the standardization multiplier of a 
navigation fuzzy control module is automatically optimized towards the navigation property used as a target, and when 
an operating environment and a flying-boat hull change, the optimal navigation property comes to be acquired. Thus, 
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the evaluation section designed beforehand performs evaluation in evolution processing, and autonomous mold 
evaluation is called for the approach of enabling it to optimize automatically on these specifications. Moreover, the 
genetic algorithm is used for the interactive evolution processing section in a navigation control section, as shown in 
drawing 6 , it codes some fuzzy rule tables of said navigation fuzzy control module, generates an individual, and it 
optimizes some of these fuzzy rule tables using a genetic algorithm. It is constituted so that a user may perform 
evaluation of the each object under interactive optimization processing based on the actually felt degree of comfort, 
consequently some fuzzy rule tables of a navigation fuzzy control module are optimized according to evaluation of a 
user, and the optimal navigation property suitable for evaluation of a user comes to be acquired. Thus, how a user 
performs evaluation in evolution processing is called interactive evaluation on these specifications. Next, the evolution 
processing in the above-mentioned fixed-speed sailing control section is explained. Drawin g 7 is a flow chart which 
shows the flow of evolution processing of a fixed-speed sailing control section. As mentioned above, in this control 
unit, in case evolution processing is performed, autonomous mold evaluation is performed about the autonomous mold 
evolution processing section of a fixed-speed sailing control section, and interactive evaluation is used about the 
interactive evolution processing section. Since the flow of optimization processing differs when the evaluation 
approaches differ, the following explanation divides and explains the evolution processing which adopted the 
autonomous mold evaluation approach, and the evolution processing which adopted the interactive evaluation 
approach. 

a. As shown in evolution processing drawing 7 in the autonomous mold evolution processing section, determine at 
random within limits which determined the initial value of a standardization multiplier beforehand first, and generate 
the 1st generation which consists of two or more initial individuals (step 1-1). And fixed-speed sailing control 
evaluation to all the individuals of the 1st generation is performed (step 1-2). Here, if fixed-speed sailing control 
evaluation is explained briefly, two or more individuals are operated in parallel in false by time sharing, and the 
evaluation value in the sum total of the period is compared, evaluation is changed according to the use region of an 
engine speed, for example, as shown at drawing 8 in the case of the troll using an engine low rotation region, about ten 
individuals, it controls every [ 1 ] and the absolute value of the difference of whenever [ to a target rate / real velocity ] 
is totaled for every sampling time, and specifically, the total indicator within 20 cycle repeat and an evaluation period is 
computed as an evaluation value by making this into 1 cycle. Since the effect by disturbance, such as the weather and a 
hydrographic condition (specifically for example, a wind and a wave), is arranged as total with an each object, carrying 
out like this can estimate the property of an each object impartially. In the case of the cruise using an engine high 
rotation region, to the above mentioned evaluation approach moreover, in order to control the unstable behavior 
generated at the time of a high speed, i.e., pitching to which a flying-boat hull shakes up and down, and the Dutch roll 
shaken at right and left, [ in addition, ] When pitching or the Dutch roll is detected, 0 is given as an evaluation value of 
an individual, a flying-boat hull is stabilized by decreasing an angle of trim to the include angle which pitching or the 
Dutch roll does not generate, and an each object is henceforth evaluated by making the include angle into the maximum 
angle of trim. By carrying out like this, it can prevent that unstable behavior occurs at the time of a high speed. Based 
on the evaluation value of the each object acquired by the above-mentioned evaluation value computation (step 1-2), it 
evaluates whether it is the optimal navigation property (step 1-3), and judges whether the optimal navigation property 
has been acquired as a result of evaluation (step 1-4). And when the optimal navigation property is acquired, evolution 
processing is ended, when not obtained, it goes into an evolution mold count module, and a next-generation population 
is generated (step 1-5). 

b. As shown in evolution processing drawing 7 in the interactive evolution processing section, there are usually the 
control mode and evolution mode in the interactive evolution processing section. Usually, a switch (step 2-1) in the 
control mode and evolution mode may be performed based on a user's volition through an interface as performed based 
on the conditions decided beforehand, for example, time amount, and shown in drawing 9 . Usually, in the control 
mode, fuzzy control is performed using the fuzzy rule table decided at the time, and it asks for the accumulating totals 
of the goodness of fit of each fuzzy rule until it changes to evolution mode at coincidence (step 2-2). It ends, when it 
adds to the accumulating-totals table which calculates the accumulating totals of a goodness of fit until it changes the 
result of an operation of a goodness of fit table which calculates the goodness of fit of each fuzzy rule in a certain time 
of day to evolution mode (step 2-3) and this is specifically changed to evolution mode, as shown in drawing 10 . If it 
changes to evolution mode, a number of arbitration of fuzzy rules which correspond to drawin g 7 with reference to an 
accumulating-totals table so that it may be shown will be coded for a chromosome sequentially from the large thing of 
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accumulating totals (step 2-4), the perturbation which followed normal distribution by making this into initial value 
will be added, and the 1st generation which consists of two or more initial individuals will be generated (step 2-5). And 
it test-rides using the parameter of one individual of the 1st generation (step 2-6), and a user inputs the evaluation value 
over the individual (step 2-7). When it judges whether the favorite navigation property was acquired (step 2-8) and it is 
judged based on said evaluation value that it was obtained, evolution processing is ended by making the individual into 
the maximum superior individual, and when not obtained, a trial ride and evaluation judge whether it is the termination 
method no to all the individuals of one generation (step 2-9). When all individuals and evaluations are not completed, 
the fuzzy rule of a fuzzy control module is changed into the thing of another individual (step 2-10), and it is made to 
test-ride again (step 2-6). moreover, when the trial ride and evaluation to all individuals are completed When it judges 
whether the convention generation number was reached (step 2-11) and it is judged that it reached In the generation, by 
making an individual with the highest evaluation value into the maximum superior individual, when it ends and it is 
judged that evolution processing has not reached, it goes into an evolution mold count module (step 2-12), and a next- 
generation individual county is generated, and the trial ride and evaluation using a fuzzy rule of those individuals are 
performed again. The above processing is repeatedly performed until a favorite navigation property is acquired or it 
reaches a convention generation number, consequently some fuzzy rule tables of a navigation fuzzy control module are 
transposed to the fuzzy rule of the obtained individual, and an accumulating-totals table is initialized by 0 (step 2-13). 
Then, it asks for the accumulating totals of the goodness of fit of each fuzzy rule at this time until it will perform fuzzy 
control using the replaced fuzzy rule table and will change to evolution mode again, if it usually changes to the control 
mode. By repeating the above-mentioned processing, the accumulating totals of a goodness of fit are high. In order not 
to change the fuzzy rule of the field which becomes possible [ optimizing intensively about the fuzzy rule of the field 
which may set by the current environment and is used ], and is seldom used, An environment changes suddenly, and 
even when the fuzzy rule of the field currently seldom used is used, it becomes possible to perform stable control. 

[0009] 2. The control trim control module in an acceleration optimization control section outputs the trim variation to a 
rate. Drawing 11 is a graph which shows the relation between the rate-system head curve of a vessel, and a trim 
location. As shown in drawing 1 1 , the rate-system head curve of a vessel changes greatly with trim locations. The 
resistance generated between a flying-boat hull and the water surface can roughly be divided into wave making 
resistance and frictional resistance. Wave making resistance is resistance by the wave which oneself generates at the 
time of promotion of a vessel, and frictional resistance is resistance generated by friction with a flying-boat hull and the 
water surface. In a low-speed area, wave making resistance increases as it accelerates, and in a certain rate, it becomes 
a limit. This condition is called a hump, and a hump becomes large gradually as it is the smallest and approaches the 
full trim out whose angle of trim is in the biggest condition, when it is the full trim in which is in the condition that an 
angle of trim is the smallest." If a hump is exceeded, wave making resistance becomes small gradually and will be in a 
play NINGU condition soon. The frictional resistance at the time of play NINGU is the largest at the time of full trim 
in, and becomes the smallest near full trim out at it. Usually, when accelerating from the time of a stop to full speed 
manually, a throttle is made full open from the condition of full trim in, and it is operated to an out side from the time 
of exceeding a hump to the angle of trim in which pitching and the Dutch roll do not generate a trim gradually, pressing 
down wave making resistance and frictional resistance by carrying out like this -- possible - becoming — as a result -- 
the time of a stop — oh, time amount until it reaches full speed is shortened. However, the class of flying-boat hull 
changes greatly with disturbance, and an angle of trim final in the timing which operates a trim, and the rate list to 
operate requires an advanced actuation technique. The genetic algorithm is used for the autonomous mold evolution 
processing section in an acceleration optimization control section, as shown in drawing 12 , it codes the control 
parameter (whenever [ trim out initial speed Tl, trim actuation rate T2, and last angle-of-trim ] T3) of a trim control 
module, generates an individual, and it optimizes these control parameters using a genetic algorithm. The acceleration 
property that evaluation of the each object under autonomous mold evolution processing serves as a target For example, 
so that time amount until it reaches the rate defined from the time of a stop is short It is constituted so that the 
evaluation section set up so that an evaluation value might become high may carry out, consequently the control 
parameter of a trim control module is automatically optimized towards the acceleration property used as a target, and 
when an operating environment and a flying-boat hull change, the optimal acceleration property comes to be acquired. 
Moreover, the genetic algorithm is used for the interactive evolution processing section in an acceleration optimization 
control section, and it codes the control parameter of a trim control module, generates an individual, and optimizes 
these control parameters using a genetic algorithm. It is constituted so that a user may perform evaluation of the each 
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object under interactive optimization processing based on the actually felt degree of comfort, consequently the control 
parameter of a trim control module is optimized according to evaluation of a user, and the optimal acceleration property 
suitable for evaluation of a user comes to be acquired. The change of the autonomous mold evolution processing 
section and the interactive evolution processing section may be performed based on a user's intention through an 
interface as performed based on the conditions defined beforehand, for example, time amount, and shown in drawing 
7 . Based on the optimal acceleration property which performed evolution processing in the autonomous mold 
evolution processing section first, and was specifically acquired there When an individual which performs evolution 
processing in the interactive evolution processing section, may constitute so that liking of a user may be suited and it 
may tune finely, and does not enter during autonomous mold evolution processing at a user's mind occurs, a user may 
give the evaluation value 0 on that spot, and you may constitute so that it may change to degree individual. Next, the 
evolution processing in the above-mentioned acceleration optimization control section is explained. Drawing 13 is a 
flow chart which shows the flow of evolution processing of an acceleration optimization control section. 

a. As shown in evolution processing drawing 13 in the autonomous mold evolution processing section, determine at 
random in the range which was able to determine the initial value of a control parameter beforehand first, and generate 
the 1st certain generation from two or more initial individuals (step 1-1). And acceleration optimization control 
evaluation to all the individuals of the 1st generation is performed (step 1-2). Here, if acceleration optimization control 
evaluation is explained briefly, time amount until it accelerates at full throttle to the rate defined from the stop 
condition and reaches the defined rate once per one individual will be computed as an evaluation value. Based on the 
evaluation blood of the each object acquired by the above-mentioned evaluation value computation (step 1-2), it 
evaluates whether it is the optimal acceleration property (step 1-3), and Judges whether the optimal acceleration 
property has been acquired as a result of evaluation (step 1-4). And when the optimal navigation property is acquired, 
evolution processing is ended, when not obtained, it goes into an evolution mold count module, and a next-generation 
individual county is generated (step 1-5). 

b. As shown in evolution processing drawing 13 in the interactive evolution processing section, determine at random in 
the range which was able to determine the initial value of a control parameter beforehand first, and generate the 1st 
generation which consists of two or more initial individuals (step 1-2). And it test-rides using the parameter of which 

[ of the 1st generation ] individual (step 2-2), and a user inputs the evaluation value over the individual (step 2-3). 

When it Judges whether the favorite acceleration property was acquired (step 2-4) and it is Judged based on said 
evaluation value that it was obtained, evolution processing is ended, and when not obtained, it Judges whether a trial 
ride and evaluation were completed to all the individuals of one generation (step 2-5). When the trial ride and 
evaluation to all individuals are not completed, the parameter of a trim control module is changed into the thing of 
another individual (step 2-6), and it is made to test-ride again (step 2-2). Moreover, when the trial ride and evaluation to 
all individuals are completed, it goes into an evolution mold count module (step 2-7), and a next-generation individual 
county is generated, again, it swerves and the trial ride and evaluation using a parameter of that individual are 
performed. These processings are repeatedly performed until a favorite acceleration property is acquired, consequently 
the parameter of a trim control module is optimized. Here, if evaluation of the acceleration property which adopted the 
interactive mode is explained, once per one individual, it will accelerate at full throttle to the rate defined from the stop 
condition, and an evaluation value will be inputted based on the feeling of acceleration and degree of comfort which the 
user felt. 

[0010] Here, some examples of an evolution mold count module are explained, 
a. Genetic algorithm (GA) 

Drawing 14 is the outline flowchart of the evolution mold count module at the time of using a genetic algorithm as 
evolution mold calculus. By this module, after the termination of evaluation of all individuals of one generation, when 
a favorite property is acquired and it swarms, a next-generation individual county is generated. About a scaling (step 1), 
linear transformation of fitness is performed so that the ratio of the maximum fitness in an individual county and 
average fitness may become fixed. About selection (step 2), the roulette selection method chosen probable in 
proportion to a user's evaluation value (fitness) may be adopted. Moreover, the tournament selection which chooses a 
thing with the best evaluation value in n individuals chosen at random can also be used. There is technique, such as 
one-point decussation, two-point decussation, or normal -distribution decussation, in decussation (step 3). In addition, 
although that the parents chosen for decussation are the same individuals can also start, since the versatility as an 
individual county will be lost when this is left, when the parents chosen as decussation are the same individuals, it 
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changes for the individual as which others were chosen, and decussation of the same possible individual is avoided. 
About mutation (step 4), it is a probability fixed about each locus of an individual, and a value is changed at random. 
The method of adding the perturbation which follows normal distribution in addition to this is also considered. In spite 
of having chosen a different individual as parents of decussation, mutation is produced in a probability higher than 
usual about both parents whom it sees hereditarily, and they intersect in being completely the same. Moreover, the 
technique of the alternation of generations called "playback" which replaces all the individuals of time cost other than 
the above at once may be used. Furthermore, since there is a possibility of destroying the high individual of evaluation 
when an alternation of generations is applied strictly, the elite preservation strategy of leaving the elite (a number of 
arbitration of individuals which gained high evaluation) unconditionally to the next generation may be doubled and 
used. 

b. Evolution strategy (ES) 

Drawing 15 is the outline flowchart of the evolution mold count module at the time of using an evolution strategy as 
evolution mold calculus. By this module, after the termination of evaluation of all individuals of one generation, when 
a favorite property is not acquired, a next-generation individual county is generated. Since the method of selection 
changes with classes of evolution strategy about selection (step 1), two kinds of typical technique is explained here. In 
the case of the evolution strategy called (mu, lambda) -ES, mu individual is definitely chosen sequentially from the 
good thing of fitness from the child individuals of lambda individual generated from the parent individual of mu 
individual. (Micro+lambda) In the case of the evolution strategy called -ES, mu individual is definitely chosen 
sequentially from the good thing of fitness from the individual counties with which the parent individual of mu 
individual and the child individual of lambda individual were doubled. There is the following technique other than the 
above in an evolution strategy, and in using these, it performs the method of the selection doubled with such technique. 
- 1 1-ES : random walk (RW) 

- 1-t-l-ES : hill climbing (HC) 

- 1, lambda-ES, heuristics near (l+lambda)-ES: and (mu-(-l) -ES : although normal-distribution decussation is used 
about continuation generation mold multipoint heuristics decussation (step 2), it is good in inheriting parents' value for 
every parameter also considering the middle point, an internally dividing point, or an externally dividing point as a 
child's value. About mutation (step 3), the perturbation which follows normal distribution to each parameter is added. 

At this time, distribution of normal distribution may adjust for every parameter, and may give correlation between 
parameters. As explained above, since each parameter is used for an evolution strategy (ES) with a real number value, 
it has the advantage that the conversion to genotype from phenotype like a genetic algorithm becomes unnecessary. 
Moreover, parents' characteristic can be made to reflect strongly in a child's characteristic the binary code and Gray 
code which may set to a genetic algorithm and are used by using the decussation approach in consideration of the 
continuity of the real numbers, such as normal-distribution decussation, rather than one-point decussation or the thing 
which carries out multipoint decussation. 

c. Evolutional programming (EP) 

Drawing 16 is the outline flowchart of the evolution mold count module at the time of using evolutional programming 
as the evolution mold count technique. Let the number which won [ individual / of 2micro individual which doubled 
the individual after adding an individual and a perturbation before adding a perturbation when a population was mu 
individual ] about the scaling (step 1) as compared with q individuals chosen as random, respectively be the goodness 
of fit of the individual. Selection (step 2) chooses mu individual sequentially from the good thing of fitness from the 
generated individual counties. Although selection is deterministic, since the scaling is probable, selection becomes 
probable substantially. Evolutional programming (EP) explained above has the advantage that the change to genotype 
from phenotype like a genetic algorithm becomes unnecessary in order to use each parameter with a real number value. 
Moreover, since decussation is not used, there is no constraint in phenotype. ******, the tree structure, etc. are 
sufficient as the need that a genetic algorithm makes a parameter the shape of a string like an evolution strategy. 

[0011] Since an operating environment is remarkably changed by change of the weather or a season and liking of a user 
is also changed remarkably, the planing boat explained by this example Since it is an impossible controlled system 
substantially to acquire the vessel speed control characteristic all users can be satisfied with the bottom of all operating 
environments of the control characteristic in the phase of a design or the phase of setting before shipment and an 
outboard motor and a hull are usually manufactured separately. Although it is very difficult to optimize the property of 
a fuzzy control machine according to all conditions when the throttle control and angle-of-trim control which were 
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doubled with the hull are needed in addition to the property of an operating environment and a user and the fuzzy 
control machine is used for the control device in order to perform optimal vessel speed control By constituting so that 
the parameter of the navigation fuzzy control module of the control device 10 which controls electronic throttle-valve 
actuation and a trim adjustment can be optimized in the real time using evolution mold count, as explained above The 
remarkable effectiveness of becoming possible to perform vessel speed control suitable for all these conditions is done 
so. 

[0012] By inputting information, such as an engine speed, a rate, acceleration, and a steering include angle, and 
operating an electronic throttle valve and a trimming gear in the example explained above, based on these input Fixed- 
speed sailing control is performed by controlling the posture of an inhalation air content and a flying-boat hull. A fixed- 
speed sailing control section Based on predetermined input, a navigation fuzzy control module determines the opening 
of an electronic throttle valve, and whenever [ angle-of-trim ]. The standardization multiplier of said navigation fuzzy 
control module is optimized using autonomous mold evaluation. By optimizing the fuzzy rule of said navigation fuzzy 
control module using interactive evaluation, and inputting a rate, and operating a trimming gear based on input 
Acceleration control is performed by controlling a posture. An acceleration optimization control section Although the 
sailing control unit which determined whenever [ angle-of-trim ] with the trim control module based on predetermined 
input, and optimized the control parameter of said trim control module using autonomous mold evaluation and 
interactive evaluation is explained A sailing control unit to this invention, without being limited in the above- 
mentioned example For example, you may constitute so that evaluation may be performed based on fuel consumption 
specific consumption and/or power consumption, and you may carry out based on a user's degree of comfort and an 
acceleration optimization control section may be equipped with an electronic throttle control module. Moreover, 
although it consists of above-mentioned examples so that it may optimize about the outboard motor and trimming gear 
of a planing boat Without being limited to this example, as shown in drawing 17 , this, for example The engine and 
water nozzle trimming gear in personal water Kraft used as a combination finished product combining an engine and a 
water nozzle trimming gear, and a flying-boat hull are used as an unit. When this invention is applied, the property as 
personal water Kraft is optimized for the control unit which controls the electronic throttle valve gear and water nozzle 
trimming gear in an engine as a valuation basis. As it becomes possible to optimize control of the posture of an 
inhalation air content and a flying-boat hull and is shown in drawing 18 The outboard motor and trimming gear in the 
planing boat used as a combination finished product combining a flying-boat hull, and the outboard motor and 
trimming gear which carried the gasoline engine are used as an unit. It becomes possible to optimize the property of a 
planing boat for the control unit which controls the electronic throttle valve gear and trimming gear in an engine as a 
valuation basis, and to optimize control of the posture of an inhalation air content and a flying-boat hull, when this 
invention is applied, furthermore, as shown in drawing 19 , in offering this invention by using as an unit the outboard 
motor and flap mobile in the planing boat used as a combination finished product combining a flying-boat hull, and the 
outboard motor and flap mobile which carried the diesel power plant It becomes possible to optimize the property of a 
planing boat for the control unit which controls the fuel injection equipment and flap mobile in an engine as a valuation 
basis, and to optimize control of the posture of fuel oil consumption and a flying-boat hull. 

[0013] 

[Effect of the Invention] In the vessel equipped with the equipment with which this invention affects a sailing property 
as explained above The sailing property control unit equipped with the control module which opts for the output about 
the control input of the equipment which affects said sailing property based on predetermined input is formed, and the 
property as a vessel is made applicable to evaluation at said sailing property control unit. In the real time Since the 
optimization processing section which optimizes said control module is prepared, the effectiveness of becoming 
possible to acquire the optimal sailing property which suited liking and operating environment of the user who is 
various and is easy to change each time is done so. Since the class of flying-boat hull separate from a flying-boat hull 
which is manufactured and is attached is also various, and liking of a user, and not only an operating environment but 
compatibility with a flying-boat hull are also required, it is very difficult to acquire the property which suited all, but 
since the equipment which affects said sailing property is an outboard motor according to invention concerning claim 
2, an outboard motor does so the effectiveness that a trouble which was described above is cancelable. Moreover, since 
said optimization processing section performs evaluation about optimization processing based on the valuation basis set 
up beforehand according to invention concerning claim 10, the effectiveness of not applying the burden about 
optimization processing to a user is done so. Since according to invention concerning claim 1 1 said optimization 
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processing section is equipped with a means to input the evaluation based on the user intention about optimization 
processing and optimizes along with the evaluation based on said user intention further again Since liking of a user can 
be made to reflect in optimization processing, the property which suited liking of a user more can be acquired, and the 
effectiveness that he can give a user the pleasure of having participated in optimization is done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the sailing property control unit which enables optimal sailing 
according to a user's liking, an operating environment, etc. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] It ****, where the outboard motor used from the former, being attached in the posterior 
part of a flying-boat hull is attached in a flying-boat hull before shipment, and setting of the property of the engine and 
trimming gear is performed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The sailing property control unit equipped with the control module which opts for the output 
about the control input of the equipment which affects said sailing property based on predetermined input formed, and 
the optimization-processing section which optimizes said control module in the real time has prepared by making the 
property as a vessel applicable to evaluation in said sailing property control unit in the vessel equipped with the 
equipment which affects a sailing property in this invention as explained above. Therefore, the effectiveness of it being 
various and becoming possible to acquire the optimal sailing property which suited liking and operating environment of 
the user who is easy to change each time is done so. Since the class of flying-boat hull separate from a flying-boat hull 
which is manufactured and is attached is also various, and liking of a user, and not only an operating environment but 
compatibility with a flying-boat hull are also required, it is very difficult to acquire the property which suited all, but 
since the equipment which affects said sailing property is an outboard motor according to invention concerning claim 
2, an outboard motor does so the effectiveness that a trouble which was described above is cancelable. Moreover, since 
said optimization processing section performs evaluation about optimization processing based on the valuation basis set 
up beforehand according to invention concerning claim 10, the effectiveness of not applying the burden about 
optimization processing to a user is done so. Since according to invention concerning claim 11 said optimization 
processing section is equipped with a means to input the evaluation based on the user intention about optimization 
processing and optimizes along with the evaluation based on said user intention further again. Since liking of a user can 
be made to reflect in optimization processing, the property which suited liking of a user more can be acquired, and the 
effectiveness that he can give a user the pleasure of having participated in optimization is done so. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem (s) to be Solved by the Invention] However, since an operating environment is remarkably changed by change 
of the weather or a season and liking of a user is also changed remarkably, a vessel is usually difficult to set the engine 
and trimming gear of an outboard motor so that the sailing property all users can be satisfied with the bottom of all 
operating environments of a property may be acquired. For this reason, it does not restrict that the property set in the 
phase of **** since the time of setting differs from a loading condition when actually using a vessel, and disturbance, 
such as a wave, was also received and the time of setting differed from an operating environment remarkably in many 
cases is not necessarily the optimal, but it may be sensed to a user depending on the case that it is uncomfortable to ride 
in. Such a trouble is common not only for the vessel of the type carrying an outboard motor but the vessel which 
carried the prime mover in ** and the vessel furnished with working flap equipment. This invention solves the above- 
mentioned conventional trouble, and aims at offering the sailing property control unit which enables optimal sailing 
according to a user's liking, an operating environment, etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the sailing property control unit 
concerning this invention The sailing property control unit equipped with the control module which opts for the output 
about the control input of the equipment which affects said sailing property based on predetermined input in the vessel 
equipped with the equipment which affects a sailing property is formed. It is characterized by preparing the 
optimization processing section which is the real time and optimizes said control module by making the property as a 
vessel applicable to evaluation at said sailing property control device. 

[0005] 

[Embodiment of the Invention] The gestalt of operation of the sailing property control unit concerning this invention is 
explained referring to some examples shown in the accompanying drawing hereafter. Drawing 1 is the outline block 
diagram showing one example of the sailing control device concerning this invention. As shown in a drawing, this 
sailing control unit made suitable external world information input, based on that input, determined the information 
about the control input of the equipment which affects a sailing property, and is equipped with the control module to 
output. Preferably, although this control module may be the control module which has adopted the fuzzy inference 
system, for example, a fuzzy control machine, a fuzzy decision-making system, or a fuzzy neuro-controller, it is not 
limited to this. Moreover, this sailing control unit is equipped with the optimization processing section, and it has the 
interactive evolution processing section and/or the autonomous mold evolution processing section, and by these 
evolution processing sections, by making the property as a vessel applicable to evaluation, this optimization processing 
section is the real time, and optimizes the parameter of said control module. As long as the parameter which should be 
optimized is a parameter about a control module, the parameter of arbitration is sufficient as it, for example, when the 
fuzzy inference system is adopted, the standardization multiplier of the parameter for deciding the number, the 
configuration, the location, and breadth of a member cypripedium function, a fuzzy rule, or an I/O value etc. is 
mentioned. Moreover, it is carried out about the evaluation for optimization by the evaluation section by which the user 
was beforehand designed based on the predetermined valuation basis to a direct deed and the autonomous mold 
evaluation processing section to the interactive evolution processing section. Thus, it becomes possible to fit the 
property of a vessel to a user's liking and operating environment in the real time with constituting from the real time by 
making the property as a vessel applicable to evaluation, so that the operating characteristic of the equipment which 
affects a sailing property can be optimized. 

[0006] Next, the example which specified the controlled system for the example of application of the sailing property 
control unit concerning this invention is given and explained. Drawing 2 - drawing 17 show the example which applied 
the optimization approach concerning this invention to the outboard motor and trimming gear of a planing boat. 
Drawin g 2 is the schematic diagram showing the relation between an outboard motor and a trimming gear, and a 
control unit. When liking of the navigation in favorite temporal response, for example, spring, and autumn of the user 
same [ not to mention ] when the control unit is shown, and this control unit 10 acquires the optimal navigation 
property and the acceleration property of realizing change, the fixed-speed air-mail control according to disturbance, 
and the acceleration optimum control of a flying-boat hull and liking of a user, i.e., a user, differs changes, even if the 
inside of drawing and a sign 10 respond, they are constituted so that the optimal navigation property and an 
acceleration property may acquire. In addition, in this example, a "navigation property" means the thing of the vessel 
speed control characteristic by electronic throttle-valve actuation and the trim adjustment. By inputting information, 
such as an engine speed, a rate, acceleration, a steering include angle, and throttle opening, and operating an electronic 
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throttle valve and the trimming gear equipped with the oil hydraulic cylinder and the hydraulic pump based on these 
input, a control device 10 controls the posture of an inhalation air content and a hull, and performs fixed-speed sailing 
control and an acceleration optimum control. 

[0007] Drawing 3 and drawing 4 are the outline block diagrams showing the internal configuration of a control device 
10. As shown in a drawing, this control unit 10 has a fixed-speed sailing control section and an acceleration 
optimization control section. A fixed-speed sailing control section has the navigation fuzzy control module which 
determines the opening of an electronic throttle valve, and whenever [ angle-of-trim ] based on predetermined input, 
the autonomous mold evolution processing section which optimizes the standardization multiplier of said navigation 
fuzzy control module, the navigation nature evaluation section which performs evaluation of the autonomous mold 
evolution processing section, and the interactive evolution section which optimizes the fuzzy rule of said navigation 
fuzzy control module, as shown in drawin g 3 . Moreover, an acceleration optimization control section has the trim 
control module which determines whenever [ angle-of-trim ] based on predetermined input, the autonomous mold 
evolution processing section which optimizes the control parameter of said trim control module, the acceleration nature 
evaluation section which performs evaluation of the autonomous mold evolution processing section, and the interactive 
evolution processing section which optimizes the control parameter of said trim control module, as shown in drawing 
4 . In addition, the above "a standardization multiplier" means the multiplier which adjusts the magnitude of I/O 
information. 

[0008] 1. Control in a fixed-speed sailing control section : as a fuzzy inference system, for example, the simple 
reasoning method is used for a navigation fuzzy control module, and it outputs [ whenever / electronic throttle valve- 
opening / to an engine speed, a rate, acceleration, and a steering include angle ] variation whenever [ variation and 
angle-of-trim ]. Said fuzzy rule table may be designed based on an expert's navigation knowledge, and the fuzzy rule in 
the simple reasoning method is expressed with a real number value. The genetic algorithm is used for the autonomous 
mold evolution processing section in a fixed-speed sailing control section, as shown in drawing 5 , it codes the 
standardization multiplier of said navigation fuzzy control module, generates an individual, and it optimizes these 
standardization multipliers using a genetic algorithm. The navigation property that evaluation of the each object under 
autonomous mold evolution processing serves as a target For example, it is constituted so that the evaluation section set 
up so that the deflection of whenever [ to the rate which the user defined / real velocity ] approached below desired 
value and an evaluation value might become high may carry out. Consequently, the standardization multiplier of a 
navigation fuzzy control module is automatically optimized towards the navigation property used as a target, and when 
an operating environment and a flying-boat hull change, the optimal navigation property comes to be acquired. Thus, 
the evaluation section designed beforehand performs evaluation in evolution processing, and autonomous mold 
evaluation is called for the approach of enabling it to optimize automatically on these specifications. Moreover, the 
genetic algorithm is used for the interactive evolution processing section in a navigation control section, as shown in 
drawing 6 , it codes some fuzzy rule tables of said navigation fuzzy control module, generates an individual, and it 
optimizes some of these fuzzy rule tables using a genetic algorithm. It is constituted so that a user may perform 
evaluation of the each object under interactive optimization processing based on the actually felt degree of comfort, 
consequently some fuzzy rule tables of a navigation fuzzy control module are optimized according to evaluation of a 
user, and the optimal navigation property suitable for evaluation of a user comes to be acquired. Thus, how a user 
performs evaluation in evolution processing is called interactive evaluation on these specifications. Next, the evolution 
processing in the above-mentioned fixed-speed sailing control section is explained. Drawing 7 is a flow chart which 
shows the flow of evolution processing of a fixed-speed sailing control section. As mentioned above, in this control 
unit, in case evolution processing is performed, autonomous mold evaluation is performed about the autonomous mold 
evolution processing section of a fixed-speed sailing control section, and interactive evaluation is used about the 
interactive evolution processing section. Since the flow of optimization processing differs when the evaluation 
approaches differ, the following explanation divides and explains the evolution processing which adopted the 
autonomous mold evaluation approach, and the evolution processing which adopted the interactive evaluation 
approach. 

a. As shown in evolution processing drawing 7 in the autonomous mold evolution processing section, determine at 
random within limits which determined the initial value of a standardization multiplier beforehand first, and generate 
the 1st generation which consists of two or more initial individuals (step 1-1). And fixed-speed sailing control 
evaluation to all the individuals of the 1st generation is performed (step 1-2). Here, if fixed-speed sailing control 
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evaluation is explained briefly, two or more individuals are operated in parallel in false by time sharing, and the 
evaluation value in the sum total of the period is compared, evaluation is changed according to the use region of an 
engine speed, for example, as shown at drawing 8 in the case of the troll using an engine low rotation region, about ten 
individuals, it controls every [ 1 ] and the absolute value of the difference of whenever [ to a target rate / real velocity ] 
is totaled for every sampling time, and specifically, the total indicator within 20 cycle repeat and an evaluation period is 
computed as an evaluation value by making this into 1 cycle. Since the effect by disturbance, such as the weather and a 
hydrographic condition (specifically for example, a wind and a wave), is arranged as total with an each object, carrying 
out like this can estimate the property of an each object impartially. In the case of the cruise using an engine high 
rotation region, to the above mentioned evaluation approach moreover, in order to control the unstable behavior 
generated at the time of a high speed, i.e., pitching to which a flying-boat hull shakes up and down, and the Dutch roll 
shaken at right and left, [ in addition, ] When pitching or the Dutch roll is detected, 0 is given as an evaluation value of 
an individual, a flying-boat hull is stabilized by decreasing an angle of trim to the include angle which pitching or the 
Dutch roll does not generate, and an each object is henceforth evaluated by making the include angle into the maximum 
angle of trim. By carrying out like this, it can prevent that unstable behavior occurs at the time of a high speed. Based 
on the evaluation value of the each object acquired by the above-mentioned evaluation value computation (step 1-2), it 
evaluates whether it is the optimal navigation property (step 1-3), and Judges whether the optimal navigation property 
has been acquired as a result of evaluation (step 1-4). And when the optimal navigation property is acquired, evolution 
processing is ended, when not obtained, it goes into an evolution mold count module, and a next-generation population 
is generated (step 1-5). 

b. As shown in evolution processing drawing 7 in the interactive evolution processing section, there are usually the 
control mode and evolution mode in the interactive evolution processing section. Usually, a switch (step 2-1) in the 
control mode and evolution mode may be performed based on a user's volition through an interface as performed based 
on the conditions decided beforehand, for example, time amount, and shown in drawin g 9 . Usually, in the control 
mode, fuzzy control is performed using the fuzzy rule table decided at the time, and it asks for the accumulating totals 
of the goodness of fit of each fuzzy rule until it changes to evolution mode at coincidence (step 2-2). It ends, when it 
adds to the accumulating-totals table which calculates the accumulating totals of a goodness of fit until it changes the 
result of an operation of a goodness of fit table which calculates the goodness of fit of each fuzzy rule in a certain time 
of day to evolution mode (step 2-3) and this is specifically changed to evolution mode, as shown in drawing 10 . If it 
changes to evolution mode, a number of arbitration of fuzzy rules which correspond to drawing 7 with reference to an 
accumulating-totals table so that it may be shown will be coded for a chromosome sequentially from the large thing of 
accumulating totals (step 2-4), the perturbation which followed normal distribution by making this into initial value 
will be added, and the 1st generation which consists of two or more initial individuals will be generated (step 2-5). And 
it test-rides using the parameter of one individual of the 1st generation (step 2-6), and a user inputs the evaluation value 
over the individual (step 2-7). When it Judges whether the favorite navigation property was acquired (step 2-8) and it is 
Judged based on said evaluation value that it was obtained, evolution processing is ended by making the individual into 
the maximum superior individual, and when not obtained, a trial ride and evaluation Judge whether it is the termination 
method no to all the individuals of one generation (step 2-9). When all individuals and evaluations are not completed, 
the fuzzy rule of a fuzzy control module is changed into the thing of another individual (step 2-10), and it is made to 
test-ride again (step 2-6). moreover, when the trial ride and evaluation to all individuals are completed When it Judges 
whether the convention generation number was reached (step 2-11) and it is Judged that it reached In the generation, by 
making an individual with the highest evaluation value into the maximum superior individual, when it ends and it is 
Judged that evolution processing has not reached, it goes into an evolution mold count module (step 2-12), and a next- 
generation individual county is generated, and the trial ride and evaluation using a fuzzy rule of those individuals are 
performed again. The above processing is repeatedly performed until a favorite navigation property is acquired or it 
reaches a convention generation number, consequently some fuzzy rule tables of a navigation fuzzy control module are 
transposed to the fuzzy rule of the obtained individual, and an accumulating-totals table is initialized by 0 (step 2-13). 
Then, it asks for the accumulating totals of the goodness of fit of each fuzzy rule at this time until it will perform fuzzy 
control using the replaced fuzzy rule table and will change to evolution mode again, if it usually changes to the control 
mode. By repeating the above-mentioned processing, the accumulating totals of a goodness of fit are high. In order not 
to change the fuzzy rule of the field which becomes possible [ optimizing intensively about the fuzzy rule of the field 
which may set by the current environment and is used ], and is seldom used. An environment changes suddenly, and 
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even when the fuzzy rule of the field currently seldom used is used, it becomes possible to perform stable control. 

[0009] 2. The control trim control module in an acceleration optimization control section outputs the trim variation to a 
rate. Drawing 1 1 is a graph which shows the relation between the rate-system head curve of a vessel, and a trim 
location. As shown in drawing 11 , the rate-system head curve of a vessel changes greatly with trim locations. The 
resistance generated between a flying-boat hull and the water surface can roughly be divided into wave making 
resistance and frictional resistance. Wave making resistance is resistance by the wave which oneself generates at the 
time of promotion of a vessel, and frictional resistance is resistance generated by friction with a flying-boat hull and the 
water surface. In a low-speed area, wave making resistance increases as it accelerates, and in a certain rate, it becomes 
a limit. This condition is called a hump, and a hump becomes large gradually as it is the smallest and approaches the 
full trim out whose angle of trim is in the biggest condition, when it is the full trim in which is in the condition that an 
angle of trim is the smallest." If a hump is exceeded, wave making resistance becomes small gradually and will be in a 
play NINGU condition soon. The frictional resistance at the time of play NINGU is the largest at the time of full trim 
in, and becomes the smallest near full trim out at it. Usually, when accelerating from the time of a stop to full speed 
manually, a throttle is made full open from the condition of full trim in, and it is operated to an out side from the time 
of exceeding a hump to the angle of trim in which pitching and the Dutch roll do not generate a trim gradually, pressing 
down wave making resistance and frictional resistance by carrying out like this — possible -- becoming - as a result — 
the time of a stop — oh, time amount until it reaches full speed is shortened. However, the class of flying-boat hull 
changes greatly with disturbance, and an angle of trim final in the timing which operates a trim, and the rate list to 
operate requires an advanced actuation technique. The genetic algorithm is used for the autonomous mold evolution 
processing section in an acceleration optimization control section, as shown in drawing 12 , it codes the control 
parameter (whenever [ trim out initial speed Tl, trim actuation rate T2, and last angle-of-trim ] T3) of a trim control 
module, generates an individual, and it optimizes these control parameters using a genetic algorithm. The acceleration 
property that evaluation of the each object under autonomous mold evolution processing serves as a target For example, 
so that time amount until it reaches the rate defined from the time of a stop is short It is constituted so that the 
evaluation section set up so that an evaluation value might become high may carry out, consequently the control 
parameter of a trim control module is automatically optimized towards the acceleration property used as a target, and 
when an operating environment and a flying-boat hull change, the optimal acceleration property comes to be acquired. 
Moreover, the genetic algorithm is used for the interactive evolution processing section in an acceleration optimization 
control section, and it codes the control parameter of a trim control module, generates an individual, and optimizes 
these control parameters using a genetic algorithm. It is constituted so that a user may perform evaluation of the each 
object under interactive optimization processing based on the actually felt degree of comfort, consequently the control 
parameter of a trim control module is optimized according to evaluation of a user, and the optimal acceleration property 
suitable for evaluation of a user comes to be acquired. The change of the autonomous mold evolution processing 
section and the interactive evolution processing section may be performed based on a user's intention through an 
interface as performed based on the conditions defined beforehand, for example, time amount, and shown in drawing 
7 . Based on the optimal acceleration property which performed evolution processing in the autonomous mold 
evolution processing section first, and was specifically acquired there When an individual which performs evolution 
processing in the interactive evolution processing section, may constitute so that liking' of a user may be suited and it 
may tune finely, and does not enter during autonomous mold evolution processing at a user's mind occurs, a user may 
give the evaluation value 0 on that spot, and you may constitute so that it may change to degree individual. Next, the 
evolution processing in the above-mentioned acceleration optimization control section is explained. Drawing 13 is a 
flow chart which shows the flow of evolution processing of an acceleration optimization control section, 
a. As shown in evolution processing drawing 13 in the autonomous mold evolution processing section, determine at 
random in the range which was able to determine the initial value of a control parameter beforehand first, and generate 
the 1st certain generation from two or more initial individuals (step 1-1). And acceleration optimization control 
evaluation to all the individuals of the 1st generation is performed (step 1-2). Here, if acceleration optimization control 
evaluation is explained briefly, time amount until it accelerates at full throttle to the rate defined from the stop 
condition and reaches the defined rate once per one individual will be computed as an evaluation value. Based on the 
evaluation blood of the each object acquired by the above-mentioned evaluation value computation (step 1-2), it 
evaluates whether it is the optimal acceleration property (step 1-3), and judges whether the optimal acceleration 
property has been acquired as a result of evaluation (step 1-4). And when the optimal navigation property is acquired. 
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evolution processing is ended, when not obtained, it goes into an evolution mold count module, and a next-generation 
individual county is generated (step 1-5). 

b. As shown in evolution processing drawing 13 in the interactive evolution processing section, determine at random in 
the range which was able to determine the initial value of a control parameter beforehand first, and generate the 1st 
generation which consists of two or more initial individuals (step 1-2). And it test-rides using the parameter of which 
[ of the 1st generation ] individual (step 2-2), and a user inputs the evaluation value over the individual (step 2-3). 

When it judges whether the favorite acceleration property was acquired (step 2-4) and it is judged based on said 
evaluation value that it was obtained, evolution processing is ended, and when not obtained, it judges whether a trial 
ride and evaluation were completed to all the individuals of one generation (step 2-5). When the trial ride and 
evaluation to all individuals are not completed, the parameter of a trim control module is changed into the thing of 
another individual (step 2-6), and it is made to test-ride again (step 2-2). Moreover, when the trial ride and evaluation to 
all individuals are completed, it goes into an evolution mold count module (step 2-7), and a next-generation individual 
county is generated, again, it swerves and the trial ride and evaluation using a parameter of that individual are 
performed. These processings are repeatedly performed until a favorite acceleration property is acquired, consequently 
the parameter of a trim control module is optimized. Here, if evaluation of the acceleration property which adopted the 
interactive mode is explained, once per one individual, it will accelerate at full throttle to the rate defined from the stop 
condition, and an evaluation value will be inputted based on the feeling of acceleration and degree of comfort which the 
user felt. 

[0010] Here, some examples of an evolution mold count module are explained. 

a. Genetic algorithm (GA) 

Drawing 14 is the outline flowchart of the evolution mold count module at the time of using a genetic algorithm as 
evolution mold calculus. By this module, after the termination of evaluation of all individuals of one generation, when 
a favorite property is acquired and it swarms, a next-generation individual county is generated. About a scaling (step 1), 
linear transformation of fitness is performed so that the ratio of the maximum fitness in an individual county and 
average fitness may become fixed. About selection (step 2), the roulette selection method chosen probable in 
proportion to a user's evaluation value (fitness) may be adopted. Moreover, the tournament selection which chooses a 
thing with the best evaluation value in n individuals chosen at random can also be used. There is technique, such as 
one-point decussation, two-point decussation, or normal-distribution decussation, in decussation (step 3). In addition, 
although that the parents chosen for decussation are the same individuals can also start, since the versatility as an 
individual county will be lost when this is left, when the parents chosen as decussation are the same individuals, it 
changes for the individual as which others were chosen, and decussation of the same possible individual is avoided. 
About mutation (step 4), it is a probability fixed about each locus of an individual, and a value is changed at random. 
The method of adding the perturbation which follows normal distribution in addition to this is also considered. In spite 
of having chosen a different individual as parents of decussation, mutation is produced in a probability higher than 
usual about both parents whom it sees hereditarily, and they intersect in being completely the same. Moreover, the 
technique of the alternation of generations called "playback" which replaces all the individuals of time cost other than 
the above at once may be used. Furthermore, since there is a possibility of destroying the high individual of evaluation 
when an alternation of generations is applied strictly, the elite preservation strategy of leaving the elite (a number of 
arbitration of individuals which gained high evaluation) unconditionally to the next generation may be doubled and 
used. 

b. Evolution strategy (ES) 

Drawing 15 is the outline flowchart of the evolution mold count module at the time of using an evolution strategy as 
evolution mold calculus. By this module, after the termination of evaluation of all individuals of one generation, when 
a favorite property is not acquired, a next-generation individual county is generated. Since the method of selection 
changes with classes of evolution strategy about selection (step 1), two kinds of typical technique is explained here. In 
the case of the evolution strategy called (mu, lambda) -ES, mu individual is definitely chosen sequentially from the 
good thing of fitness from the child individuals of lambda individual generated from the parent individual of mu 
individual. (Micro-f-lambda) In the case of the evolution strategy called -ES, mu individual is definitely chosen 
sequentially from the good thing of fitness from the individual counties with which the parent individual of mu 
individual and the child individual of lambda individual were doubled. There is the following technique other than the 
above in an evolution strategy, and in using these, it performs the method of the selection doubled with such technique. 
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- 1 1-ES : random walk (RW) 

- 1+1 -ES : hill climbing (HC) 

- 1, lambda-ES, heuristics near (l+lambda)-ES: and (mu+1) -ES : although normal-distribution decussation is used 
about continuation generation mold multipoint heuristics decussation (step 2), it is good in inheriting parents' value for 
every parameter also considering the middle point, an internally dividing point, or an externally dividing point as a 
child's value. About mutation (step 3), the perturbation which follows normal distribution to each parameter is added. 

At this time, distribution of normal distribution may adjust for every parameter, and may give correlation between 
parameters. As explained above, since each parameter is used for an evolution strategy (ES) with a real number value, 
it has the advantage that the conversion to genotype from phenotype like a genetic algorithm becomes unnecessary. 
Moreover, parents' characteristic can be made to reflect strongly in a child's characteristic the binary code and Gray 
code which may set to a genetic algorithm and are used by using the decussation approach in consideration of the 
continuity of the real numbers, such as normal-distribution decussation, rather than one-point decussation or the thing 
which carries out multipoint decussation, 
c. Evolutional programming (EP) 

Drawing 16 is the outline flowchart of the evolution mold count module at the time of using evolutional programming 
as the evolution mold count technique. Let the number which won [ individual / of 2micro individual which doubled 
the individual after adding an individual and a perturbation before adding a perturbation when a population was mu 
individual ] about the scaling (step 1) as compared with q individuals chosen as random, respectively be the goodness 
of fit of the individual. Selection (step 2) chooses mu individual sequentially from the good thing of fitness from the 
generated individual counties. Although selection is deterministic, since the scaling is probable, selection becomes 
probable substantially. Evolutional programming (EP) explained above has the advantage that the change to genotype 
from phenotype like a genetic algorithm becomes unnecessary in order to use each parameter with a real number value. 
Moreover, since decussation is not used, there is no constraint in phenotype. ******, the tree structure, etc. are 
sufficient as the need that a genetic algorithm makes a parameter the shape of a string like an evolution strategy. 

[0011] Since an operating environment is remarkably changed by change of the weather or a season and liking of a user 
is also changed remarkably, the planing boat explained by this example Since it is an impossible controlled system 
substantially to acquire the vessel speed control characteristic all users can be satisfied with the bottom of all operating 
environments of the control characteristic in the phase of a design or the phase of setting before shipment and an 
outboard motor and a hull are usually manufactured separately. Although it is very difficult to optimize the property of 
a fuzzy control machine according to all conditions when the throttle control and angle-of-trim control which were 
doubled with the hull are needed in addition to the property of an operating environment and a user and the fuzzy 
control machine is used for the control device in order to perform optimal vessel speed control By constituting so that 
the parameter of the navigation fuzzy control module of the control device 10 which controls electronic throttle-valve 
actuation and a trim adjustment can be optimized in the real time using evolution mold count, as explained above The 
remarkable effectiveness of becoming possible to perform vessel speed control suitable for all these conditions is done 
so. 

[0012] By inputting information, such as an engine speed, a rate, acceleration, and a steering include angle, and 
operating an electronic throttle valve and a trimming gear in the example explained above, based on these input Fixed- 
speed sailing control is performed by controlling the posture of an inhalation air content and a flying-boat hull. A fixed- 
speed sailing control section Based on predetermined input, a navigation fuzzy control module determines the opening 
of an electronic throttle valve, and whenever [ angle-of-trim ]. The standardization multiplier of said navigation fuzzy 
control module is optimized using autonomous mold evaluation. By optimizing the fuzzy rule of said navigation fuzzy 
control module using interactive evaluation, and inputting a rate, and operating a trimming gear based on input 
Acceleration control is performed by controlling a posture. An acceleration optimization control section Although the 
sailing control unit which determined whenever [ angle-of-trim ] with the trim control module based on predetermined 
input, and optimized the control parameter of said trim control module using autonomous mold evaluation and 
interactive evaluation is explained A sailing control unit to this invention, without being limited in the above- 
mentioned example For example, you may constitute so that evaluation may be performed based on fuel consumption 
specific consumption and/or power consumption, and you may carry out based on a user's degree of comfort and an 
acceleration optimization control section may be equipped with an electronic throttle control module. Moreover, 
although it consists of above-mentioned examples so that it may optimize about the outboard motor and trimming gear 
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of a planing boat Without being limited to this example, as shown in drawing 17 , this, for example The engine and 
water nozzle trimming gear in personal water Kraft used as a combination finished product combining an engine and a 
water nozzle trimming gear, and a flying-boat hull are used as an unit. When this invention is applied, the property as 
personal water Kraft is optimized for the control unit which controls the electronic throttle valve gear and water nozzle 
trimming gear in an engine as a valuation basis. As it becomes possible to optimize control of the posture of an 
inhalation air content and a flying-boat hull and is shown in drawing 18 The outboard motor and trimming gear in the 
planing boat used as a combination finished product combining a flying-boat hull, and the outboard motor and 
trimming gear which carried the gasoline engine are used as an unit. It becomes possible to optimize the property of a 
planing boat for the control unit which controls the electronic throttle valve gear and trimming gear in an engine as a 
valuation basis, and to optimize control of the posture of an inhalation air content and a flying-boat hull, when this 
invention is applied, furthermore, as shown in drawing 19 , in offering this invention by using as an unit the outboard 
motor and flap mobile in the planing boat used as a combination finished product combining a flying-boat hull, and the 
outboard motor and flap mobile which carried the diesel power plant It becomes possible to optimize the property of a 
planing boat for the control unit which controls the fuel injection equipment and flap mobile in an engine as a valuation 
basis, and to optimize control of the posture of fuel oil consumption and a flying-boat hull. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the outline block diagram showing one example of the sailing property control device concerning this 
invention. 

[Drawing 21 It is the schematic diagram showing the relation between an outboard motor and a trimming gear, and a 
control unit. 

[Drawin g 31 It is the outline block diagram showing the internal configuration of a control device 10. 

[Drawing 41 It is the outline block diagram showing the internal configuration of a control device 10. 

[Drawing 51 It is drawing showing notionally the relation between the standardization multiplier of a navigation fuzzy 
control module, and the individual which coded it and was generated. 

[Drawing 61 It is drawing showing notionally the relation between the fuzzy rule table of a navigation fuzzy control 
module, and the individual which coded the part and was generated. 

[Drawing 7l It is the flow chart which shows the flow of evolution processing of a fixed-speed sailing control section. 
[Drawin g 81 It is the graph which shows an example of the method of time sharing in case time sharing estimates two 
or more individuals. 

[Drawing 91 Usually, it is drawing showing an example of an interface which performs a switch in the control mode 
and evolution mode. 

[Drawing 101 It is drawing showing an example of how to ask for the accumulating totals of the goodness of fit of a 
fuzzy rule. 

[Drawing 111 It is the graph which shows the relation between the rate-system head curve of a vessel, and a trim 
location. 

[Drawing 121 It is drawing showing an example of the individual used in the autonomous mold evolution processing 
section in an acceleration optimization control section. 

[Drawing 131 It is the flow chart which shows the flow of evolution processing of an acceleration optimization control 
section. 

[Drawing 14l It is the outline flowchart of the evolution mold count module at the time of using a genetic algorithm as 
evolution mold calculus. 

[Drawing 151 It is the outline flowchart of the evolution mold count module at the time of using an evolution strategy 
as evolution mold calculus. 

[Drawing 161 It is the outline flowchart of the evolution mold count module at the time of using evolutional 
programming as the evolution mold count technique. 

[Drawing 171 It is the schematic diagram showing another example of application of this invention. 

[Drawing 181 It is the schematic diagram showing still more nearly another example of application of this invention. 
[Drawing 191 It is the schematic diagram showing still more nearly another example of application of this invention. 
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DRAWINGS 



[Drawing 121 
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[Drawing 151 
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[Drawing 161 



http://www4.ipdi.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/16/2004 




Page 13 of 15 



(EP) 




[Drawing 171 




[Drawing 181 
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